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B oniHOiueHUU deyxdyxeenHhix Kodoe, Kodoe RSbiKoe u dpy- 
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(54) Ha»aHHe H3o6peTeHHfl: VCTAHOBKA AJLfl OOPMMPOBAHHii HAHOCTPyKTVP HA nOBEPXHOCTTM nOJIV- 
nPOBOAHMKOBblX nJL\CTHH HOHHblMH nVMKAMM 

(57) Abstract; Said invention makes it possible to 
develop the devices for producing nanostructures 
which are used for manufacturing the semiconductor 
items having high-scale integration, and also high 
resolution optical instnunents. The inventive device 
comprises a vacuum chamber provided with a 
pumping and annealing system, a unit for introducing 
the semiconductor wafers into the chamber, a 
controllable energy ion source, a nwiss-scparaloT. an 
electron detector, a holder for the semiconductor 
wafer, a device for measuring the ion current, a 
quadrupolc mass>analyzer and a computer provided 
with a monitor and interface. Axes of column of the 

ion beam transportation, an optical microscope and electron projector are arranged on the same plane as a normal line to the 
semiconductor wafer in a working position thereof and intercross at the same point on the from face of the wafer. An optical 
microscope and electron projector are arranged on the front face of the wafer and have a minimal angle therebetween. 




[npOAOJ1>KCHHe Ha CJICA. CTpaHHUC] 
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(57) Pe+cpaT: H3o6peTeHHe noaBOJwer co3flan> ycxaHOBKH ahh mroroBJieHHn HaHocrpyicTyp, 

npHPo/iHbix jviJi H3roTOBJieHJ«i nonynpoBO/iHHKOBbix npH6opoB c BbicoKofi creneHbK) 
HHxerpauHH, a TaioKe onxHHecKHx npH6opoB BbicoKoro paspeuieHiu. ycraHOBica coAepmiT 
BaicyyMHyio KaMepy c CHcreMaMH oncaHKH h oT»CHra, ycrpoiicTBO BBO^a nojiynpoBOAHHKOBUX 
nJiacTHH B KaMepy, hohhwA hctomhhk c ynpaBJifleMoi) aneprHefi, Mace - cenaparop, flexeicrop 
3JieKTpoHOB, Aepxcaxenb nojiynpoBOAHHKOBoH nJiacTHHM, HSMepHreJib HOHHoro TOica, 
KBazipynoiibHbin Mace - aHajiHsarop, KOMnbioTep c mohhtopom h HHrep^^eficoM. Och kojiohhu 
TpaHcnopra hohhofo nyHKa, onrraHecKOTX) MHKpocKona h sjieiopoHHoft nyiUKM pacnojio)KeHM b 
OAHofi nnocKocTH c HopMaJibK) K noJiynpoBOAHHKOBoil ruiacTHHe, HaxoAflmeilcA b pa6oHeM 
nono>KeHHH, h nepeccKaioTCii b OAHOti tomkc, pacnojiaraiomeilc5i hb jmueBofi noBCpxHOcm 
nnacTHHbi. OnrHHecKHA MHKp>ocKon h 3JieiCTpoHHaA nyuiica pacnojiaraKxrcn c jimieBofi cropoHU 

lUiaCTHHU M yrOJl MC^K^ HX OCAMH - HaHMCHbUIH^. 
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E 6o,nee paHHHft nokyMeHT, ho on>'6;iHKOBaHHbii) Ha nary 

Me>ic;iynapoiiHOH nojaann iinw nocae Hce 
O jioKyMeHT, OTHOCsiiiHHCJi K ycTHOMv pacfcpuTHio, 3KCnOHIl 

pOBailHlO 11 T.JOi. 
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Oop.Ma PCT/ISA.'210 (BTopoft .incT)(nio.7i, 1998) 



T 6ojiec no3jiHHH iioKyMenr, onyGjiMKOBaHHUH nocjie nuThi 

npHopHTcra h npHBejieHHuR jin>i noHiiManH^ msoSpcTCHHii 
X jaoKyMCHT, HMeKDUiuri HaH6o;iee 6jiH3Koe OTHomeHiie k npCAMeiy 

noHCKa, nopoMamHH HOBiisny h HiooperaTcnbCKHH ypoBCHb 
Y flOKVMeHT, nopoMamiri! }no^>eTaTejibCKiiH vpoeeHb b cohc- 

TaRlIM C 0;iHHM tLlK HCCKOnbKHMH AOKy^fCffTaMH TOU TKC 

KareropHii 

& AOKyMeHT. jiBJisaotuMiiCR nareHTOXi^aHanoroM 
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yCTAHOBKA AJW OOPMHPOBAHHfl HAHOCTPYKTyP HA 
nOBEPXHOCTH nOJIYIIPOBOOTHKOBtlX HJIACTHH 
HOHHtEVm nyHKAMH 
OriHCAHHE 

5 OSjiaCTb TeXHHKH 

H3o6peTeHHe othochtch k aneicrpoHHOH h BaKyyMHoii xexHHKe, b 

MaCTHOCTH K yCXaHOBKaM flJIH ^OpMHpOBaHHS HE nOJiyilpOBOffHHKOBblX 

luiacTHHax pasjDWHBix CTpyKxyp h noKpBixHK H MOJKer Gbitb Hcnojib30BaHO 
npH cos^iaHHH nojiyirpoBOffHHKOBBix npH6opoB hobofo noKOJieHHa, a xaKxce b 
1 0 oiiTiniecKOM irpHGopocxpoeHHH. 

IIpefluiecTByioiiiHH ypoBeHb tcxhhkh 
HsBCCTHa ycxanoBKa ajm o6pa6oTKH nojiynpoBOffHHKOBbrx iraacTHH, 
co^epHcamaa BaKyyMHyio ycxanoBKy, BaKyyMmie cpeflcxBa oxKaHKH, cpeflCTBO 
o6pa6oTKH luiacTHH (cm. naxeHT EP 0275965, M kji. HOI J 37/32 1988), b 
15 KOTopoii npH oahobojihobom pe^KHMe nepeflaHH aneprHH na nacTOxe 2,45 TTu, 
ceneHHe luiasMCHHoro nyHKa h jsfiaM^Tp o6pa6aTBiBaeMBix luiacxHH Haxofl^TOH 
b flHana30He 76-100 mm, a yron luiasMeHHoro noxoKa oxhochxcjibho HopMajiH 
K noBepxHocxH o6pa6axBiBaeMOH luiacxHHBi ycxaHaBJiHsaexcH 

TipH6jIH3HXe JIBHO . 

20 ^aHHoe pemcHHe npmMTO b KanecxBC 6jnMcaHmero anajiora 

(npoxoxuna). 

PacKpbiTHe u3o6peTeHHsi 
CymHocxB Hacxoamero H3o6pexeHHH cocxohx b paspaGoxKe ycxanoBKH 

AJIH lOrOXOBHeHHH HaHOCXpyKiyp, npHTOAHBIX flJM H3rOXOBJieHHH 

25 nojiynpoBOflHHKOBBix iipH6opoB c bbicokoh cxencHBK) HHxerpamm, a xaioKe 
oimwecKHx npH6opoB bbicokoxo paspeineHHa h HanpaBjiena na pacmHpeHHe 

(JiyHKOHOHaJIBHBIX BOSMOMCHOCXCH HSBCCXHOH yCXaHOBKH. 
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YcxaHOBKa fljia ^opMHpoBaHHH HaHOCxpyKiyp na noBepxHocm 
nojiynpoBOAHHKOBBix luiacTHH coAepHCHT BaKyyMHyio KaMcpy c CHCxcMaMH 

OTKEHKH H OTMCHTa, yCTpOHCTBO BBOAa nOJiyiipOBOAHHKOBfclX lUiaCTHH B 

KaMcpy, HOHHBiH HCTOHHHK c yiipaBjiHeMOH 3HeprHeH, Macc-cenapaxop, 
5 sjieKipoHHyio nynny, AexeKTOp ajiCKipoHOB, A^p^axejib nojtynpoBOflpoHKOBOH 
luiacTHHBi, HSMepHxejiB HOHHoro xoKa, npmeM ycxanoBKa cnaG^ena kojiohhoh 
xpaHcnopxa hohhoxo nyHKa, KBa^pynojiBHBiM Macc-aHariHsaxopoM, 
oimraecKHM mhkpockohom, KOMiiBioxepoM, och kojiohhbi xpaHcnopxa hohhoxo 
nyHKa, onxiwecKoro MHKpocKona h ajieKxpoHHoii nynncH pacnojio»ceH&i b 

10 OAHOH nnOCKOCXH C HOpMaJIBH) K nOJiyirpOBO^piHKOBOH IIJiaCXHHe, 

HaxoAsmeHCH B paGoHCM nojio^eHHH, h nepeccKaioxca b oahoh xohkc, 
pacnojiaraEonteiicA na jiHiteBOH noBepxHOCXH luiacxHHBi, KOJionna xpancnopxa 
HOHHoro nyHKa, onxHHecKHH MHKpocKon H 3jieKxpoHHaa nynnca 
pacnonaraioxc^L c jnmesoH cxopoHbi njiacxHHBi h yroji Me^K^y hx ochmh - 
15 HaMMeHBimiH, KOMntBDxep oSecneHUBaex B03MO»cHocxb CKaimpoBaHiiE 
HOHHoro nyHKa no Ha6opy roioniaAOK nocpeflcxBOM nepeMeii]:eHH» njiacxHHBi 
no sa^taHHBiM KOopAHHaxaM luion^aAOK, nojtyHemia H3o6pa^eHHH 

nOBCpXHOCXH imaCXHHBI BO BXOpHHHBIX SJICKXpOHaX H COBMCIHieHHe pacxBopoB 
HOHHOrO H 3JieKXpOHHOrO nyHKOB Ha nOBCpXHOCXH lUiaCXHHBI. 

20 BaKyyMHaa KaMepa no3BOJiaex aocxhhb BaKyyMa 5x10'^^ Topp. 

^aMexp HOHHoro nyHKa MO^cex Gbitb ox 0,9 mkm 1,5 mkm npn anepniH 

HOHOB 5 K3B. 

KpaxKoe onHcaHHe 4>Hryp HepxesKeH 

25 H3o6pexeHHe HJunocxpHpoBaHo rpa^praecKHM MaxepHajioM, r^e Ha 

HcpxcHce npHBCfleHa ycxanoBKa AJia (j^opMHpoBaHHa HaHocxpyiciyp na 

nOBepXHOCXH nOJiynpOBOAHHKOBBIX lUiaCXHH HOHHBIMH IiyHKaMH COflepHGHX 

CBepxBBIcoKOBaI^y^fHyK) KaMepy 1, nosBOjisoomyio cos^aBaxB 
BaKyj^ 5x10"*^ Topp c Heo6xoAHMBiMH CHCxeMaMH oxKanKH h oxMcnra (na 
30 HepxeaKe ne noKasaHbi), ycipoHCXBo BBO^a nojiynpoBOflpHKOBBix 
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luiacTHH 2 ;maMeTpoM 200 mm b KaMcpy 1, nonynpoBOAHHKOByio luiacTHHy 3, 
iiuiK)30B0H KJianaH 4, hohhbih hctohhhk c ynpaBJiHCMOH aHepraeii 5, 
f Mace cenapaxop 6, kojiohhy Tpancnopxa hohhofo nynKa 7, onxHHecKHH 

MHKpocKon 8, 3jieKTpoHHyK) nyinKy 9, KsaApynojEbHtiH Mace aHajiHsaxop 10, 
5 AcreKTop 3JieKTpoHOB 11, Acp^Kaxejib 12 nojiyiipOBOAHHKOBOH lUiacxmiBi, 

HSMCpHXeJIB HOHHOrO TOKa 13, KOMnbK)Tep 14, MOHHTOp 15, HHxep^eHc 16. 



JlyHuiHM sapHaHT ocyuiecrajieHH^ HsoSpereHHsi 

TexHHHecKHH pesyjibTax, nojiynaeMBiH npH peajmsaupHm H3o6pexeHHa, 

10 COCXOHX B oGeCneHeHHH BOSMOmiOCXH H3rOXOBneHHH XOHKOIUieHOHHBlX 

nojiynpoBOffHHKOBbix cxpyKxyp, npHroffHBix pjm cosAaHHa 
nojiynpoBOflHHKOBBix npHSopoB hoboxo noKOJieHHa, a xaK^e A^c^paKmiOHHBix 
pemexoK. 

PesyjiBxax ;^ocxHraexc)i cjie;^yiomHM o6pa30M: ycxaHasjiHBaiox 

15 iraacxHHy 3 b BaKyyMHyio KaMcpy 1 c ocxaxoHHBiM flaBjieHHCM 5-10"^^ Topp. B 
KOJioHHBiK HCXOHHHK XHna jQ^yoiuiasMoxpoH HaiiycKaiox asox fljM nojiyHCHHa 
noxoKa HOHOB asoxa. Sa^naiox aHeprmo noxoKa hohob h yroji o6iiyHeHHa 
luiacxHHbi. IIoxoKOM HOHOB asoxa npH xoKc 1=250 hA paBHOMcpHo oGjiynaiox 
o6jiacxb S=200 x 200 kb. mkm na nosepxHOCXH luiacxHHbi. IIpH 3xom 

20 coGjnoflaiox cneflyiomHe ycjioBHa. Och kojiohhbi xpaHcnopxa HOHHoro 
nyHKa 7, onxHHecKoro MHKpocKona 8 h sneKxpoHHoii nymiaa 9 naxoAaxcH b 
o;moH luiocKOCXH c HopMajEbio K rraacxHHe 3, HaxoA^M^eiiCH b pa6o^ieM 
nojiOHceHHH. OcH kojiohhbi xpaHcnopxa hohhoxo nynica 7, omiMecKoro 
MHKpocKona 8 h sjieKxpoHHOH nyinKH 9 aoidkhbi nepeccKaxbCH b oahoh 

25 xoHKC F, pacnonaraiomeHCH na jnnxeBOH nosepxHOCXH luiacxHHBi 3. 3xa xoHKa 
AOJDKHa 6bixb xohkoh ^oKyca KonoHHBi xpancnopxa hohhoxo nynKa 7, 
oimraecKoro MHKpocKona 8 h sjieiapoHHOH nynncH 9. Kojionna xpaHcnopxa 
HOHHoro nyHKa 7, onxHHecKHH MHKpocKon 8 h 3JieKxpoHHa^ nymKa 9 aoji^chbi 
pacnojiaraxbCH c JnmcBOH cxopoHBi luiacxHHLi h yron MOKjiy hx oc^mh 

30 aojdkch 6fcrrb HaHMCHBiUHH. Hohhbih hcxohhhk 5 npe^cxaBjiaex co6oh 
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HOHHBm HCTOHHHK Tiffla flyoniia3MOTpoH, paGoTaioiniHH Ha cjiCflyiomHX rasax 
aproH, KHCJiopOA h asox h o6ecneMHBaiomHH aneprHH hohob b ^HanasoHe 
OT500 3Bflo20K3B. ^ 
Macc-cenapaxop 6 npeflCTaBjMex co6oh Macc-cenapaxop c 
5 ^anasoHOM Mace ox 1 jxp 100 a.e.M. h hmccx oxHocirrejiBHoe paspemeHne no 
MaccaM 5 a.e.M, Kojiomm xpancnopxa hohhoto ny^Ka 7 o6ecneHHBaex 
BOSMOHCHOCTb HSMeHCHHw pa3Mepa pacxpa h oxHomemM cxopOH pacxpa. 
^HaMexp HOHHoro ny^a ;i;oji>KeH Sbitb okojio. 1 mkm (ox 0,9 mkm Jio 1,5 mkm) 
iipH 3HeprHH HOHOB 5 K3B. HaicpaBJieHHs X H Y CKaHHpoBaHHS HOHHoro nyHKa 

10 AOJi»cH£i coBna^^axb c HaiipaBjieHHHMH nepeMenteHHH ;i:ep:sKaxejK luiacxHHBi 12. 
3jieKTpoHHoe ynpaBjicHHe CMexnteHHeM hohhofo nyHKa baojib och Y aojckho 
6bixb He MeHbine, hcm pfiomio^ pasMcp pacxpa b Haiq)aBjieHHK Y. JlnHeiiHocxb 
pasBcpxKH HOHHoro uyHKa B HaiipaBjieHHH Y flOJDKHa 6hxb yirpaBjiacMOH. 

OnxHHecKHH MHKpocKon 8 BtmojmeH c noflCBCXKOH imacxHH, 

15 j^einweHHeM ox 8 flo 100 Kpax h bbibo^om H3o6pa^eHHs Ha TV MOHHxop. 
3jieKxpoHHa« iQonKa 9 co3flaex 3Heprmo ancKxpOHOB ox 100 3B flo 10 k3B, xok 
3JieKxpoHHoro nyHKa 5 mkA h pasMep naxna okojio 100 hm. 
HaiipaBjieHHH X h Y CKaHnpoBaHHst 3JieKxpoHHoro nyHKa aojckhbi coBna^axB c 
HairpaBjiCHHCM nepcMemcHHa ACp^axejia njiacxHHBi 12. 

20 3jieKxpoHHoe ynpasjieHHe CMcmieHHeM 3JieKxpoHHoro nyHKa b 

HanpaBjicHHH Y ^ojdkho GBrxb hc MCHBme, hcm abohhoh pasMcp pacxpa b 
HanpaBjzeHHH Y. 

JIhhchhocxb pasBcpxKH 3jieKxpoHHoro nyHKa b 
HanpaBjieHHH Y ;i;oiDKHa Gbixb ynpaajweMOH. 
25 KBaflpynojiBHBiH Macc-aHajmsaxop 10 ocnaniieH ohxhkoh c6opa KaK 

nojioxcHxejiBHBix, xaK h oxpHu;axejiBHBix bxophhhbk hohob. 

^anasoH hsmcp^cmmx Mace ox 1 flo 100 a.e.M. A6cojiK)XHoe # 
paspemeHHC no MaccaM 5 a. e. m. J^exeKxop 3jieKxpoHOB 11 iq)efl;exaBJMex 
eo6oH flexcKxop bxophhhbk 3JieKxpoHOB. 
30 fl^ep^Kaxeicb nojiynpoBOAHHKOBOH miacxHHBi 12 o6ecneHHBaex 
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BOSMOHCHOCTb HaKHOHa lUiaCTHHBI xaKHM o6pa30M, MTOGbl HOpMaJIB K lUiaCTHHe 

ocxaBajiacB b iuiockocth oceii kojiohhbi ipaHcnopxa hohhofo nyHKa 7, 
oimwecKoro MHKpocKona 8 h ajiCKxpoHHOH nynncH 9. Yron HaKJiona 
HopMajm ruiacTHHBi oxHocHxejibHO och kojiohhbi TpaHcnopxa hohhofo 
5 nyHKa 7 AoiraceH o6ecneHHBaTbca ox O ao 90°. BpamcHHC ruiacTHHBi aojdkho 
o6ecneHiiBaTbCji ot 0° j^o 360° rpa^iycoB. HenpepBisHoro Bpan^emiH luiacTHHBi 
He Tpe6yeTCX. Tohhoctb ycxanoBKH yrnoB AOJracHa Shtb ±0,5°. flep^caxejib 
luiacTHHbi AOJi»ceH o6ecneHHBaTB narpeB luiacTUHbi ot KOMHaxHOH 
xeMnepaxypBi ffo 700°C. X h Y nanpaBneHHa nepCMcniieHHa luiacxHHBi 
10 aojdkhbi Gbixb b iuiockocth luiacTHHBi. IlepeMemeHHe luiacTHHBi b 
HanpaBJieHHH Z aojixcho oGecneHHsaTB coBMemcHHe iuiockocth nosepxHOCTH 
luiacTHHBi c TOHKOH $OKyca KOJIOHHBI xpaHCHopTa HOHHoro nyroa 7, 
oimraecKoro MHKpocKona 8 h aneicrpoHHOH nynncH 9. norpemHOCTB 

nepCMCmeHIM lUiaCTHHBI JlOJDKHa dhSTb OKOJIO 1 MKM. HSMepHTCJIB HOHHOrO 

15 TOKa 13 oGecneHHBaex HSMepeime xoKa c luiacTHHBi. 

KOMIIBIOTep 14 C MOHHTOpOM 15 H HHTep^CHCOM 16 npeflHaSHaHCHBI 

pja ynpaBneHHH ycTaHOBKoii b ii;enoM, KoMiiBiOTep 14 jioidkch o6ecneHHBaTB 
CKaHHpoBaHHe hohhofo nyHKa no Ha6opy luioma^oK nocpe^cxBOM 
nepeMcmeHHa luiacxHHBi no saAaHHBiM KoopwnaTaM luiomaflOK, npn 3tom 
20 BBiKjnoHeHHe hohhoto nynica aojbkho oiq)eAeJMTBca KaK HHTCipajioM TOKa c 
imacTHHBi, TaK h cinnajiOM onpeffejiemiBix hohob, flexeKTHpyeMBix 
KBa;ipynojiBHBiM Macc-anajraaaTopoM 10. 

KoMHBiOTep o6ecneHHBaeT nojiyneHHe H3o6pa^eHHH noBepxHOCTH 

lUiaCTHHBI KaK BO BTOpHHHBK 3JieKTpOHaX, BBISBIBaCMBIX CKaHHpyiOmHMH 
25 3JieKTpOHHBIM HJIH HOHHBIM IiyHKaMH, TaK H A^^^MOC OIITHHeCKHM 
MHKpOCKOnOM 8, JIJIK oGecneHCHIM B03M0HCH0CTH COBMemCHHH pacTpoB 
HOHHOrO H ajICKXpOHHOrO nyHKOB Ha nOSepXHOCTH lUiaCTHHBI. 

npOMblUUieHHafl npHMeHHMOCTb 

H3o6peTeHHe othochtcs k ajieinpoHHOH h BaKyyMHOH TexHUKC, b 
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HacTHOCTH K ycxaHOBKaM fljia 4^opMiq)OBaHHS Ha nojryrqpoBo^EptuKOBHx 
iDiacTHHax pasjnMHLix crpyKxyp k noKptiTHH h mohcct 6fcrrb HcnojiB30BaHO 
irpH co3AaHHH nojiyiipoBOAHHKOBBix rrpHGopoB HOBoro noKOJiCHHH, a xaK^e b 
onxHHecKOM iipH6opocTpoeHHH. HaoGpexeHHe nosBOJiaex cosflaxb ycxanoBKH 
5 fljifl HsroxoBncHHa HaHocxpyKiyp, npHroAHBix fljM HsroxoBJicHHa 
nonynpoBOAHHKOBBix npH6opoB c bbicokoh cxeneHBK) HHxerpaiiHH, a xaK»ce 
onxHHecKHX npH6opoB bbicokofo paspemeHHs. 
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OOPMYJIA 

1. YcxaHOBKa ajm ^opMHpoBaHHH HaHOCTpyKiyp Ha noBepxHocxH 
nojiynpOBOffHHKOBBix luiacTHH, coflep^amaa BaKyyMHyio KaMepy c cHCxeMaMH 

5 OTKaHKH H oTMCHra, ycxpoiicTBO BBOAa nojiynpoBOfljfflKOBBix luiacTHH b 
KaMepy, hohhbih hctohhhk c ynpaBjiHCMOH 3HeprHeH, Macc-cenapaxop, 
3JieKxpoHHyK) nynTKy, AexeicTop sjieicipoHOB, flepncaxejib nojiynpoBOAHHKosoH 
luiacTHHbi, HSMepHxejiB HOHHoro TOKa, OTjnwaiomHHCH TCM, HTO OHa CHa6»ceHa 
KOJioHHoif xpaHcnopxa hohhoxo ny^Ka, KBaApynojiBHMM Macc-anajiHsaxopOM, 
10 oirranecKHM MHKpocKonoM, KOMUBioxepoM, ocH KonoHHBi xpaHcnopxa hohhoxo 
nyHKa, oirriraecKoro MHKpocKona h ancKxpoHHOH itymKH pacnojioMceHBi b 

OAHOH lUIOCKOCXH C HOpMaJIbK) K nOJiyiipOBOAHHKOBOH lUiaCXHHC, 

HaxoAamcHca b paGoneM nojio»eHHH h nepeccKaioxcH b o^hoh xohkc, 
pacnojiaraiomeHCH na jimi;eBOH noBepxHocxH ruiacxHH&i, KOJioHHa xpancnopxa 
15 HOHHoro nyHKa, oimwecKHH Mm^ocKon h sjieKxpoHHaa ityimca 
pacnojiaraioxcH c OTmeBoft cxopoHbi luiacxHHBi h yroji MtTK^y hx ochmh — - 

HaHMCHBniHH, KOMIIBIOXep o6ecneHHBaeX B03MOmiOCXB CKaHHpOBaHHH 

HOHHoro nyHKa no Ha6opy njionnaflOK nocpeflcxBOM nepcMemeHHa njiacxHHBi 
no saflaHHBiM Koop^tsmaxaM nnomaaoK, nojiyneHHe H3o6pa^eHHH 
20 noBCpxHOCXH roiacxHHBi bo bxophhhbdc 3JieKxpOHax h coBMen^eHHe pacxpoB 

HOHHOrO H 3JieKXpOHHOrO ItyHKOB Ha nOBepXHOCXH njiaCXHHBI. 

2. YcxaHOBKa no n.l, oxjnwaiomaacH xcm, mxo BaKyyMHan KaMepa 
nosBOJMex ^xocxhhb saKyyivia 5x10"^^ Topp. 

3. YcxaHOBKa no n.l, oxjnraaion^aaca xcm, hxo fljiaMcxp hohhoxo 
25 nyHKa mo^kcx 6bixb ox 0,9 mkm jio 1,5 mkm npn 3HeprHH hohob 5 kbB. 
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(54) Title: DEVICE FOR FORMING NANOSTRUCTURES ON THE SURFACE OF A SEMICONDUCTOR WAFER BY 
MEANS OF ION BEAMS 

(54) HajBaHHC H3o6peTeHMa: YCTAHOBKA flJlfl <1>OPMHPOBAHM>I HAHOCTPYKTyp HA IIOBEPXHOCTM HOJIV- 
nPOBOflHHKOBblX nJL\CTMH HOHHblMH OYMKAMH 

(57) Abstract: The invention relates to electronic and 
vacuum technology, in particular to devices for 
forming various structures and coatings on 
semiconductor wafers and can be used for developing 
new generation semiconductor items. Said invention 
makes it possible to develop the devices for producing 
nanostructures which are used for manufacturing the 
semicotKluctor items having high-scale integration, and 
also high resolution optical instruments. The inventive 
device comprises a vacuum chamber provided with a 
pumping and annealing system, a unit for introducing 
the semiconductor wafers into the chamber, a 
controllable energy ion source, a mass-separator, an 
electron detector, a holder for the semiconductor 
wafer, a device for measuring the ion current, a 
quadrupole mass-analyzer and a computer provided 
with a monitor and interface. 
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B omHoiuenuu deyxSyKsenHbix Kodoe, xodoe juuKoe u dpeux Ony6jiHKOBaHa 

coKpauf€Huu CM. MlloHCHeHWi K KodoM u coKpQU4eHunM», Ee3 omnema o MeotcdynapodHOM noucKC u c noemopnou 

nydJtuKyeMbie e HOHOMe KOJicdaao oHepednaao etinycKa S/oa- nydnuKaifueu no nojiyneHuu omnema. 
MemcHH PCT, 



Axes of column of the ion beam transportation, an optical microscope and electron projector are arranged on the same plane as a 
normal line to the semiconductor wafer in a working position thereof and intercross at the same point on the front face of the 
wafer. An optical microscope and electron projector are arranged on the front face of the wafer and have a minimal angle 
therebetween. The vacuum chamber is capable of producing a vacuum equal to 5x10'*® Torr. The ion beam diameter can range 
fr m 0.9 mkm to 1 .5 mkm with the ion energy of 5 keV. The computer and interface are embodied in such away that it is possible 
to scan the ion beam with respect to a set of pads by moving the wafer along determined axes of the pads, to obtain images of the 
wafer suiface expressed in secondary electrons and to align the ion and electron beam rasters on the wafer surface. 

(57)Pc^paT: 

H3o6peTeHHe OTHOCirrca k ajieicipoHHoii m BaxyyiiHOH rexHince, e 

MaCTHOCTH K yCTaHOBKaM AM ^pUKpOBiMMSl Ha HOJiynpOBOJIHHKOBblX 

nnacTHHax paamniHux crpyiayp h noxpundi h Moxer 6uti» HcnoJii»30BaHo 
npH co3ffaHHH nonynpoBOWHKOBux npH6opoB HOBoro noKOJieHiu, a Taioice b 
ormiHecKOM irpHdopocrpoeHHH. H3o6pcTCHMC nosBOJuer cowm ycraHOBXH 
flJia MaroTOBneHMx MaHocTpyxryp, npHroAHux ajw K3roTOBneHi« 
nojiynpOBOiiHHKOBux npnGopoB c bucokoh crencHbio KHrerpamai, a TaicsKc 
oimnieciCHX npH6opoB aucoKoro paspemeHiui. VcraHOBxa coAepsiciiT 
BaKyyimyio KaMepy c CHCTeMBMH oncaMKH h onoira, ycrpoHcrso bboae 
nojiynpoBOWMKOBux luiacrwi b xauepy, HOHHuil mctohhhk c yiipaBiueMon 
dHepniefi, Macc-cenaparop, Aerexrop djieiopoHOB, ^epxcaTCJib 
nojiynpoBOiiHHKOBoii luiacTHHu, H3MepHTeJii> hohhofo TOKa, XBaopynoJibHiidi 
Macc-aHammTop, KOMnbtorep c mohhtopom h HHTep<))eHCOM. Och kojiohhu 
TpaHcnopra HOHHoro nynxa, onrtwecKoro UHxpocxona m ajiempoHHOH nyniKH 
pacnojiomcHbi b oahoA iuiockoctk c HopMajuio x nojiynpoBowiKOBOfi 
luacTHne, HaxoAameficji b pa6oHeM nojioxceHHH h nepecexaiOTCfl b owoii 
TOHxe, pacnojiaraiomeficji Ha jmueBoii noaepxHOCTH luiacTMHu. OirrHHecxidi 
MHxpocKon M 3JieKTpoHHax nymxa pacnojianuoTCH c jiHueBOfi cropoHu 
njiacTHHU H yroji Mexcoy mx ocsmk - HaHMeiamMii. BaxyyMHa)! xaMepa 
nosBOJMcT AOCTHHb BaxyyMa 5x10*'^ Topp. ^HaMcrp MOHHoro nynxa moxcct 
6«TE OT 0.9 MKM itO 1,5 MKM npH 3KeprHH HOHOB 5 X3B. KoifiibiOTep M 

Hirrep4>eHC BbmojDieHU c B03M03RHOCTbio o6ecneHeHHa cxaHiipoBaHiui 
HOHHoro nynxa no Ha6opy luiomaAox nocpeAcraoM nepeMenieHim luiacTHHU 
no aaiUHHMM xoopiWHaTaM njionuAOx, nojiyneHiu M3o6pa3KeHHH 
noBepxHOCTM ruiacTOHM bo BTopifMHUx 3jieKTpoHax H oCecneHCHHx 

B03M0»CHOCTH COBMCmeKHJI paCTpOB HOHHOfO H 3JieKTpOHHOrO IiyHKOP Hb 

noBepxHocTH anacTMHM. 
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( utHBnic.icM) B KOMiicTcnTHbix MC>Ka> napo;inbix opianax b KaMCCiBc: \c — J ^^'^'"'^> I — I iipc.tciaBinc.iM 



M a.ipcc: (0aMu.iuH yKu ihiGuemcH nepe<) umchcm o.iu H>/nif)iiuecK()rtj .luuu - no.inoe ycmuGHoe 


'rC.IC(|)OH M' 


HLiuMeHoGtiHue. At)pec (>o:i.yKeH GK.iH>uumh no^moGhiu uh()ckc u HHJGUHue cm/)LiHhi./ 


(095 ) 2^3-93-56 


3aKpbiioc aKHnoMcpnoc ooiucctbo <«I laicuDibii'i IIoBcpciinbiii*', 




PiKcn«. 1 1 1250. MocKBa. >.i. .ABnaMoiopnaH. 53. 


I c.ic(j)aKc ■ 


AiLipMiutK l a-iHua UnKo.iachna 


2^3-31-9^ 


Joint-Stock companv <<f^atcnt Attornc\>'. 




Russia. ] 1 1250. Moscow, ul. AMamotorna>a, d 53 


I C.ICKC .M^ 


Andrushchak Galina Nikolac\na 






IlOMCIinb )l\ K.ICTKN. CC.IH ai CM I II.IH OOMIMH lIpClC I aBJM C. I b HC Ha JHaMab>I CM. a BMCCIO )10I0 BbllllC \Ka3blBaCICH CIICIlHa;ibHbIM 
iUpCC IlCpCIIHCKII 



B.iaHK PCI RO 101 (HcpBbiii .niciUHHBapb 199") Cm IK^wchchhh k n.iaHK> iaHB.icHiiH 



llpojoivKeHiie rpaj>M III aP> THE T\>lBnTE.II! H/IMIt (JPM IIE) l!IOEPETATE.1H 



I 



Ec.iii Hii ojiia II) c 



|Liiii\ iiu.ii pacf) He iicMo.ibixeiCH, )ioi .iiict ii 




MaeicH B 3asiB.ieiiife 



H LtlpCC KlKlMlUUH \ KilJhidiWniLH nCfJCi) UMt'fit'M <).i>i ft >:t< )U^tL ' ■ i U UlI - noirHiK' ycffUK^r 

L m/\:HLi \ K\ij\inHt>r<> ^ OLiHm>u cpa<f)C LiOpeca 

KlUKLIOB ^iMHIpHH C I aUHLMaBOBHH 

1\kchh. 15nu5I. i. Mpoc.ian.ib. >.i. KpacnooopcKax. 1. kh hfi 
Kihalov Dmiir\ Stanisla%o\ ich 

Russia, 150051. >'arosla\ K ul.Krasnoborska\a. d.31,k\ />f> 



□ 



□ 



lO.IhKO iaMBHIC.ICM 

iaHHHIC.ICM M 

nioopci ai lmcm 
lo.ihKO H joopciaic.tcsi 

mo Ht' mpcuyemcH 

JiinO.lHHmh HU.)K L' 



oc>:uipciBt» im t' cmpuucii rpa>K;iaHCi Ba: 



RL 



I'ocN.iapcr Bti fm c cmpantii Mccio>KHie.ii>ci na 



RL 



/Ian HOC .imio hb.ihlmch 
3aMBn ic.icM ;i.ih: 



□ 



Hcc\ > KajaMin.ix 
roc\;iapci B 



□ 



Hcc\ > KaianHbix 
I oc>:iapci B. KpoMc 
C'lllA 



1 O.IhKO 

C llIA 



□ 



I oc> ;iapc i B. > Ka3aHin>i\ 
B aoiio.inn I LMhnoM i pa(l)c 



Mmh n lupcc; ((Plimujuh VKLUbiacicmcH nepeO iiMeneM: O.ih hypuOiiHecKiK'-o .imui - hojhoc vcmLWn < >l' 
HiiiiMCnoiiLiHue Aiipcc Oo.i.HiX'H tiK.iH>ULimh noHmoiihiH uhOckc u tuijauHm cmpanhi. 
Eciu j-ocvOLipcmao Mt'cmo yfi umcihcmau anujy ne oyocm VKUjaHo. mo muKoahiM 6\<h'm cuumumhCM 
ctnpaHti VKtiJiiHuoro a ikiHuou cptHjK' Li(>peca 



□ 
□ 

□ 



/Ian HOC .ntuo hb.iucich: 

T0;n»KO iaHHMlC.ICM 
jaMBMIC-lCM 11 

Hioopciaic.iCM 
To.n>KO n3t>opcrarc.iCM 

fCLVIli nOMCHCHO S')eCb. 

mo ne mpcuycmcH 
sano uiHrnh Hu.yi f 



oc>;iapCTBO (m.c. cmpuHuj rpaAVianci Ba: 



1 oc\;iapciBO (m e. cmpanui \tccit»KHTC.u>crBa: 



AauHOC nnuo jib.ihctcm 
iajiBiiTe.iCM ;i:i>i: 



□ 



Bccx > KajaiiHbix 
rocvaapciB 



□ 



BCCX vKaianHbix 
I oc>;iapcTB. KpOMC 
ClIJA 



□ 



TO.IbKO 

cm A 



□ rocy;iapcTB, vKajanHux 
B aono.iiim c.ibiiofi rpa(|)e 



Hmh \\ xipcc: (<lHiMiuuH VKasbiGuemcH ncpeO UMeneM (yin H)pii()uHccKoco -inua - no.ifioe vcmaGHoe 
HuiL\fenoGaHue. Adpec Ob.i.yfceH GK.iH)Hamh noHmoGbiii uhOckc ii Hiuaaaue cnipanhi. 
Ec.iu cocyOapcmao Mecmo.ytcume.ibcmaa ami^y He oyOem vk-ujuho. mo muKoabiM oyOem cHiimambCH 
c mpana VKu iiiHHoro g ouhhou rpar/je aOpecu 



□ 
□ 

□ 



JlanHoc .in no HB.iJiCTCfl: 
TO.ihKO 3aHBnie;ieM 

iaHBMlC.lCM H 

n3o6pcrai c.iCM 

TO .1 b K o n 3 o6 p CT an e.i cm 
fec.iii noMcueno j<)ecb. 
mo He mpeoyemcH 

3an0.1HHmb HlDfCC 



I oc\;iapCTBO fm.e. cmpaitaj rpa>K;iaHcrBa: 



roc>;iapcTBO fm.e. cmpancu MccTo>KHTe.ibCTBa 



/Ian HOC .uino hb.ihctch 
3aHBitTc.icM :u«: 



□ : 



BCCX \Ka3aHHbIX 

oc\,iapci B 



□ 



BCCX \ KaiaHHblX 
lOCN.iapCIB. K'pOMC 

CI 11 A 



□ 



TO.n>KO 

ClIIA 



□ 



I o c \ ; 1 a p c r [3 . \ K ai a H H b I X 
B aoiio.iHM rc;ibHC>ri rpa(l)c 



Hmh h a.ipcc: fcj>aMiauu \ KUJbi(uu'mc» ncpeO iL\tene.\t: O.ih H>puOiiHecKOC() .luua - no inoe ycmuGnoe 
HciUMeHOGaHiie. AOpec (kii.yHren GK.uoHomb noumoGbiu umh'KX' u HUJGUHue cm/miibi 

hriu .--nryOaprnuio xwrmavrunwu^cmfui nnmy ne nydrm yKii umo. mo muh'OfibiM nydem CHUmambCH 
c mpiiHu VKU SiiHHo^o G (hiHHOu <yHi{/)e aOpeca 



□ 
□ 

□ 



AiiHUOC imu) hb.imctch: 
1 o ;i b K (> 3 aM B M r c. 1 c M 

jaMBHTC.lCM M 

nioopcraicicM 

1 0.lbKO H 3o6pCTaTC:iCM 

(CC.IU nOMCHCHO j<)ech, 
mo He mpeOyemcH 
juno.iHHmh Hu^ne 



I oc>;iapciBo nn e. cmpauai rpa>K;ianci Ba; 



oc>;iapciBO nu e cmpuHUf MccuiAHic.ibcr Ba: 



/Ian HOC HI HO HB.IHCICH 

iaHBHic.iCM ;i.iH: 



□ 



Hccx > KajaiHibix 
I ocN.iapci B 



□ 



BCCX > KaiaHHblX 

I OCN.UipCI B. KpimC 

Cll'lA 



□ c 



111 A 



□ ;: 



I oc> ;iapc I B. > KaiaiiHLix 
loiio.ujH ic.n.Ht>M I pa(|)C 



□ 



.lp>i HC 3a«BMic;in h ii.mi (:ip>i mo h joopciaic.iii naiBanbi wii .imcic ;i.ih Hpo;io.i>KCHHH. 



H.iaHK PCI RO 101 (.iHci npo;u>.TACnnH ii HMBapb 1*^M>") 



Cm. IIohchchhh k u.ianK> 3aHB;icnM« 



I pa(t>a > 



> K A 3 A HUE rOO ;iA PCT B 



HacTOJiiiiMM ;ic.iaK>iCfl c;ic;i\ kmiuic \Ka3ainiH b coofbcicibmh c npaBH.ios! 4 /-^Ki) <L<h\Ji]mh HoMcniKU g //vw/zwa KiemKux ()o:i M'hLi ohimb 



Pel HOHa.ibiibifi iiaieHT 



□ 
□ 



□ OA 



llaiciii ARIPO: KK KcmiHiTT'S . [cvOio( i. MW M.lkihhi j. SI) C \.ian t S'.idain. SZ C Bin!ffcn;i i S\^a/ilar.d i. 
I <; Vr an.ia 1 1 ganda I. a laKVKC .iiopoc .ip> i i*c i ocv.utpv. i bo. hb.i>ik>iuccch i^BapUHaiomnMoi r ocv.iapciBOM 
I IpoioKti.ia Xapapc M IH I 

KBpaiiiitCK'UH iiaieiii: AM ApMcmiM ( .\niK:.;a i. A/. A <cpr'an,i/KsiM ( A/crhai lan i. liCiapvci, niclaru>), K(i Knp[iiician i K>:y>/>*a:. i. 
KZ k'a<a\cia}i (Ka/ak>iain. Ml) PcciiNoinKa Moi.uMia (Rcpuhli^- oiMoldiua). Rl i'occMiiCKa^i a>c;icpauii>i (RLi>Man Icdcraliot.) TJ 
IxiAitKHC lan ( la;ikisiani. TM IspKMCMHCiau i i urktiKni>tan i a iaK>Kc .ikhh>c .ip>ioc K>c>:iapc ibo. hb.imkuuccch ,'Um OBapiiBakniiMMwH 

[iVA.iapClBOM I HpaUIHJKi'll liaiCHIHOM KOUBCJitlHH H W \ 

KBpoiiei'icKiiH iiaiem: AT AB^-tpH>i (Au>tnai. BF [>c.njn>i ( Bclguitr, i. (HJtl.l IIIbcmiuphh m . Ih\ i ciuii iciin ( S^v u/crland and I.jlvKIlt,- 
^lclIll. I)E IcpManHH Uicrman>i. 1)K /Uimum (Dcnnurki. F.S n^iiannH iSpaiiu. Kl cl>im.iHnanH (liiilandi, FR _tl)pamui« i fraiK-L' i, 
l^c uiKoopmannH a 'niicd Kmiidvmi). (iR 1 pciuiH iGilvccl IK Mp.iaH.uiHi Ireland ». IT Hia.iHH Uial> ), LI' - IioKCCMospi ( I.uxcnibviury i. MC 
MonaKo (Mona^'oi. \l. Hn.-icp.ian,ua i NcihcrlandM. PT IUipi>ia.iHH tl\>rmgal), SE IIIbciuih »S\scdcn). a iaK"yKC .iioooc ;ip\ioc 

lOCNJiap*. IBO. HB.lHKUliCCCH ,'lO[ OBapllBaK>mMNU-« lOCV.iapCIBOM l.BpOIlCMCKOli liaiCHlHOti KOHHCKilllM M PC I 

llaicili OAPI: BP Ij>pKMna-a>aco diurkma laso), BJ I>cnitM (BcninL C"F I lcmp;Libnoa4>piiKaMCKaii Pceii\6.iHKa (("cnlral African Repub- 
lic). ("(; k'oHio iC ongoi. (T Koi-.rMBvap d ole dMvonc). CM KavicpvH tC anicroon ), V,\ l aooii (Ciabon). (iS I biiuch ((iuinca), ML M;lih 
iMah ), MR MaBpHiaMMH (Mauritania i. \F I luicp ( Niger i. SN L ciicia.] (Senegal i. Tl) Mxi (Chad). TCi l oio (Togo), a iaK>KC iiwooc ;ip\ioe 
[oe\,iapc IBO. HB.iHKMueeeM h.ichom OAPI ii , Loi oBapHBaK>imiMeH i oe\.iapciBOM PC ! 

lu ucnpt-iutUHucnKH uhou ()x/hinnhiu ()()K\Mcnfn u:nt i.f/uim\c ULinuLunih fui nynKmupHOU .mmmf 





AL 


.A.ioainm (Albania) 




AM 


ApMCHHH (Armenia) 




Al 


Abci pnM ( Austria) 




AC 


AHcrpa.iM>i (Australia) 




AZ 


A jepoaitrA'aii (Azerbaijan ) 




BA 


bocHUH H I cpuci OBMiKK Bosnia and Hcrzego\ina) 




BB 


bap6LLU»c (Barbados) 


i— ( 


BG 


bo.iiapnH (Bulgaria) 




BR 


bpaiH.iMH (Brazil) 




BY 


He:iap\xb (Belarus) 




CA 


Kaiiaia (Canada) 




CH&LI IIlBoriuapHH 11 JhiMCniiiiciin (Switzerland and 






Liechtenstein) 




CN 


Kiiian (China) 




CC 


KyCvd (Cuba) 




CZ 


MeiiicKaa Peciiyo.inKa (Czech Republic) 



□ 
□ 
□ 



ii 


()()K\:\tL'nni 




LS 




LT 




LL 




L\ 




MD 





DE I cp.MaiuiM (Germany) 

DK AanHH ( Denmark) 

E E ^CT OH » H ( E ston i a ) 

ES Mcnamifl (Spain) 

VI OnH.iHHana (Finland) 

GB I^c.iMKoopnraHUH (United Kingdom) 

GE I pviiiM (Georgia) 

HL BenrpHH (Hungary) 

IL H3pan;n> (Israel ) 

IS Hc.iaiuMH (Iceland) 

JP >InoHu« (Japan) 

KE KeimH( Kenya) 

KG KnprH3eTan(KyTgyzstan) 

KopcMCKaw I lapoaiio-.T.CMOK'pa i nMCCKaH 

KP Pecii\o.inKa (Democratic People's Republic 

of Korea) 

KR Pecii>6:iHKa Kope« (Republic of Korea) 

KZ Ka iaxc I an ( Kazakstan ) 

LC Cein-JIiocHH (Saint Lucia) 

LK Ilipn-JIanKa ( Sri Lanka) 

LR jlni^epnH ( Liberia) 



>1G 
MK 

MN 
MW 
MX 

NO 
NZ 
PL 
PT 
RO 
Rl' 



jlecoio ( Lesotho) 
.Tii tBa ( Lithuania) 
jlK)KccM6\ pr (Luxembourg) 
Jlai HUM (Latvia) 

Pecii\6.uiKa Mo.uoBa (Republic of 
of Moldova 

NUuaracKap (Madagascar) 

BbiBiiiaH ioroc;iaHCKa« i\xMi> o;inKa MaKciomiH 

(The lornier \'ugosla\ Republic of Macedonia) 

Moiiro.iiiH (Mongolia) 

Ma;iaHii (Malawi) 

McKcuKa (Mexico) 

lIopBcriiM (Norway) 

HoBaM 3e;iau;iu« (New Zealand) 

Ilo.ibiiia (Poland) 

I lopT\ ra;uifl ( Portugal ) 

PyMMiina (Romania) 

PoccHHCKafl OctepauHH (Russian Federation) 



SD Cy;ian (Sudan) 
SE IUbcumm (Sweden) 
SG CMHi aiiNp (Singapore) 
SI C.ioBCHHH (Slo\enia) 
SK C;ioBaKn>i (Slovakia) 
TJ Ta-rr/KJiKHCTan (Tajikistan) 
TM T>pKMCHucTaH (Turkmenistan) 
TR I vpiuiH (Turkey) 

TT I pnmuiu m Fooaro (Trinidad and Tobago) 
L A VKpamia (Ukraine) 
L*G Yraiua (Uganda) 

L'S CociMHenHMc lIIiaTbi AsiepMKn (United States of 

America) 
IZ VjocKHcraH (Uzbekistan) 
\'N libci MaM (\'iei Nam) 
K.ieiKn. 3apeicpBMpoBanin>ie \KaianiiH ioc\;iapcTB (b uc.ihx 
iio.iNMenHH ManMOHa.ihHi.ix iiaiemoB. Koiophie cia:iM \ MacnmKaMn 
PC I iioc.ie Bi>]ii\CKa .tannoi o .incia: 

□ 



B ;uMio;inenMe k VKaiannflM. c.ie.ianHi.iM RKime. ^aMBme.ih. b cinuBCieiBiui e iipaBU.ioM 4 ^^(b>. .ic.iaei iaK>Ke Bce NKaianna. .ion\e niMf.ie b 

cooiBeieiBMH e {*C I . u ncK.iH>'tenneM \KaiaMnH 

(\KaianiiM) 

"^a^BMie ih naciofliiiHM uwb iHer mo >im .uMio.imiie ibni.ie vKaiamia rin;Lie/Kai [ii>.n Bep/K;iennK> n Hto.iK>rHX" \Kajanne. ne i lo. n Bep/K;ien Hoe :io nere'iLHUH 
15 MeenueB e .lan.i iipiiopmeia. .lo ivkho c'unan.cH iiu.flihiM ia>iBme.ieM na MOMein neieHeiuiM Mtuo epoKa (1 lo;iiBcp>K,ieinje vKaiamiM eocioui b no lane 
\Be;ioM.ieHMH. etMep>Kaniei o NKaianne. u h on.iaie iioiii.utM m \Kaian»ie ii Mi no.ii Bep>K:ieHne !lo;iiBep>K:ieMue ;io;i>kho own, iio.iNHeno luv i\ naKMiHM 
Be.ioMciBOM B iipe;ie.ia\ 1 5-MeeHHHoi o epoKa t 



H.ianK PC 1 RO 101 (Biopoii .iiict ) ( HHHapi> 1^>^>7) 



Cm. lloHCHenMH k o.ianKv iaMB.iCJUiH 



rpa4)a \\ 


IIPIITH iAHIlE HA IIPIIOPIITET 


I Ioc:ie;i> KMiine iipHiMiannH iia ripHopinei 
iipHBLMcHhi B ;io[io;nniTe:ihHOH rpa(|)e L_J 


HaCIOHIHHM 


nciipaiiniBaei CH npHopnici c.ic.i> K>ineii( m\ ) iipc 


iiiicc i H\ kniieiii n\ ) laMBKiK ok ): 




Cipana 1 


1 1 Be.ioMCiBO iio.iaMH 



(1 Rl 



iia iio.uiMH 



(»4.()".2(MM) 

(04 ino.iH 20(M)i ) 



1 loMCp i.lHhKJI 




2«'(iol 1 "335 



iniu ihK'j <).i>i fwutJHU.u fibi.x 



(3 



iUHHKU HtilHcnUH / io.lVUUh >UiU.U ti<.U )()M^ ffltH J\l <nfHi }<. it itiUU \H Utftlhl \ niKlH < >H IC HHt Jli nt ilU.llifihl i 

□ llpcMii\ I Io.i\ Maioiucc HCioMCiBo naiipaiinib Me>K:i\ napo,nu>M\ 
OlopO SaBCpCHHMC KOIIMM iaHBOK. \Ka3aHHM\ HMllIC lUVl .M' ( 1 



r pa(t)a MI ME'Aa> HAPOaHblfl IIOIIC KOBblfl OPI AH 



Bbioop Me/Kaynapoanoro iioiicKOBoro opi ana (ISA) 

n-UiCKOtihlX t)p^\iH<,J. HU itiLinih 0()UH Hi HU.X MO Hi Hi) Ui. HO Ih itJfyUfflb OtfyXOVKHCHHhiU KOO 



ISA/ 



ripejUJecrBMOmilH nollCK iLsnoiHHcmcn cl.iu v \fL' ^ t)\ HU/UH}Ho.'o nou.. Kotiijro op.\inu \ >h v uiuplHuuhlLilh nou^ k i.mc >h. 0} Hupo<)Hhin. mi.' Hi o\ Hi.ip<M)n<K'o 
ffiunu iciu UHoio u CO n/HJi^>ifn no tiO iMo >h hoi. mu t),, Hotibih.{nib mc >h o\ HLip(.H)Hhi{i houlk tuj f>e n ihnujfriLjx /hificc npoH^OCHUiK^) noucKa. lIpochtKi 
u- \ Hffiu<lniiiupoHanib houck moo l ch.ikou hu coonmcmi. nit>\ k)Ui\h) ianaKX luiu fwpiHioi)i. .moo cchi iKou hu iUKtn nu /ujuck: 
C'ipaiia (iLiu pe.'uoHUihHOt' nc()o.\tcmHo): >laia uK'nh Mccnii ^oOr. I loMCp: 



rpa<j)a VIII KOHTPO.IbHblll nEPEMtHb 



HacTOHiuaH MC>K;iynapo;iuaH iaHBKa co:icp>KHi 
c.iLViMoince Ko.uiMcci BO .ihci ob: 



K HacioHiiicri MC>K,i> napoanofi iaMBKC iipM.iovKCHhi c;ic:i\ joiuhc ;u)k> Mcurbi: 



1 jaMB.ICHMC 

2 oiiMcanHC 

3 it)opM>.ia 

4 pc(|)epar 

5 MCpTOKIi 

Bccro 



13 





1. 




oi;ic.n.HaH iio;iiiHcaHHa« 


5. 




;uicT paCMCra iioiii.ihh 


IHCIDB 




□ 


,U)BCpCHHOCTE> 




□ 




IHCTOB 


-» 


KOMHH OOlUCfl 


6. 


Hii(l)opManHH o aeiionHpouanHH 


IHCIOB 




□ 


aOBCpCHHOCTH 




□ 


MHKpOOpraHMiMOB 


'\\\C\ OB 


3. 


paii.McncHHH no iiOBo;i\ 


7. 


ncpc4CHh iiocKMOHarcibnocicii 


IHCTOB 






O I C> I CTBHH IlOailHCH 




□ 


H\ K.ieOTH.TOB aMHUOKHC.lOT 




4. 


□ 


i[pnopin c rHbifi(c) ;u)k\ - 


8. 


iipoHCC (vKajcwihj: 


IHCTOB 






MCH I { hi ) (yKLiJuniihie 









(t>Hr> pa .M' 



MCpiC/KCH (CC.UI MMCKVICM) Iipcg.iai aC I CH ;MM Il>6.1HKaUHH c pC(|)CpaTOM. 



rpa(t)a IX 



no;iniiCb 3a^biite.ih iliii afehta 



f^iUXM c nodnuchH) Hainamb (pUMiuufo Ku.yKOo.'o noOnucueiue.'o u vKUiamh. h kukom Kuuecnwc oh noOnucai iaHa.ienue. eciu 3mo ue ouemi()Ho in Ouhhmx, 
npuHe(K'HHhix h ^aHe.ieHUU. 

B.H. I paooiiinHKOB F. \ \ Ainp\ iuaK - arcin 

rencpa.ii>in.iri aiipcKTop rcHcpa.n,nbiri jinpcKTOp 

0C)0 «ArcHTCTBo NiapKCTMHia Ha\HHbi\ pa3pa6oroK» 3AO «naTCHrHbiri noBcpcunbifl)) 

B.K, CMupHOB 

/I.e. Kuoa-TOB 



3ailO;iH51CTCH IIO.I\ MaiOllUIM bctomci bom 



1. 


^^aTa (l)aKiHMCCKoro no;i\ HCHnfl 








2 


McpTCVKH: 




1 1 pc;ii K>;i aracM oil m c>k;i\ 1 1 apo;i ho m 














saMBKH; 












3 


HciipaB.icimaji :iaia iipn oo.icc iio3;iHeM. no cbocbpcmchhom 






□ 






riO.I>MCHHH CTpailHIl H.IH MCpiC/KCH. 








IIO.IVMCIIbl 




;io\ KOMii.icKTOBbiBaK>iHM\ II pc.uio.iaracM) k> 














MC>KM\ napo;iH\ hi jaHBK> : 












4. 


,1a I a CHocBpCMCHHOi o iio;i>MCHHM ipc6\c\ibi\ 
nciipaH.icHHri coi.iacHo ciaibc 11(2) I*C' 1: 








□ 


HC IIO.I\ HCHbl 


5 . 


M c>k; I \ H ap t );i H bui II o H c K o B b 1 \\ 


6. 


□ 


ilanpaii iCHHC koiihm iioHCKa 








Opi an. BblOpaHHblH jaHBMTC.ICM: ISA / Rl' 




iLLTcp>KaMo ;io vn.iaibi iioiii.iiiMbi ja 












IIOHCK 







3aiio.iHHcic« Mc"AVi\ napo;uibiM oK>po 



,laia iio.i\MCHHH pci hci pauHOHnoi o 
IKiCMII.IHpa Mc>K.i\ Hapo.iHMM oK^po: 



H.TanK PCT RO 101 (iioc.ic;inml .nici ) <HHHapb \^)^r ] Cm. IIohchchiim k o.ianKs 3a«B.icnHH 



PCX 

.lliCT PACHETA nOlU.lIIH 



3aiIO.IHHCICH 



MaK>[IIMM BC.UniCTBOM 



.'In CI -VlT^ 
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llpll.lO'/KeHlie K )asiB.lVHIIK> 




\lc/K,i\ uapo-UiaM ia>iBKa .M- 












-M' .ic.ia jaMHHic.iH 








Ml emai 




,1a 1 a iiuiaMii no.i>MaKnucio BLVioMCiBa) 


^aMHnic.n.: Ooiucciho c oi paMMMCHHOM oi hcum hchhoci hK> -Aicmciiu) MapKcnima na\MUt.i\ 






pajpaooi OK- 










PACMET nPEanncAHHbix nouj.iiiH (Tapmoob) 








1. TAPnOSAlll-PHCbLlKV 




294 p\6. 


1 














2 l AHlO 3A IIOHCK 




3(H)() p\6. 


SI 




McAvi> napo:un>iH iiomck iipOBo.uucH RU 










(W-Lt Mi umc (ihiopanHhiii jiJHtiume ie.M Mchi O} Hti/u)OHhiu fumcKiXihiii opran iRl luu F.P) 






3. NnrA'AynAPC);UlA>I IIOIIIJIHIIA. MLiaMnaacMaa b iio.ihi\ Mc>k;i\ Hapo;inoi o oiopo BccMMpnoH 




opranM3aniin nnTC.i.ieKr\a-ihHon coocthciihocth h cbooo.iho KOMBCpriipycMofi Ba.noic 






OcHOBiian noui.iiiHa 










Me*AM\iiapo;uuiH iaHBKa co;icp>K»T 12 .ihctob 








iiepBhic 30 .niCTOB 




382 LSD 


bl 












X 




LSD 


b2 




ocraiLMbic .iHcibi ;u)iio;iHii ic;ibMa$i iioiii.iiiiia 










C-UVA-IHb CVMMbI B [bl 1 H 




382 LSD 


B 




[b2] 










llom.iHHa 3a VKa^aHiie 










6 '"^ 82 




492 LSD 


D 




Ko.iiiMccTBo \ KaiaHiifi noiii.iuHa ja > Kajaunc 










(oiuara MaKCiiMVM 6) 










CnOyKHTI. CVMMI.I B [Bl H ID] 




874 USD 


I 




(Ec.iii ju.HGume.in inteiom npa(U) hu yMeHhuieiiue pajMcpa .\fe.m ()yHapo()nou nouuitubi. mo 6 [I] 






yKashiaaemcH 25% om cyMMhi [B] u jl)] } 










4 PAPHO 3A IIOAi OTOBKV 










I IPMOPHTi: TllOrO /lOKVMi: H TA 




300 nyn. 


P 















OopNia PCT RO 101 ( iipii-ioA-CHnc) ( HUBapi. 1996) 

Mc>K;i\napo;uiaM iioin.iHna |B] - [D] ;u).i>Kna 6m ri. NiLiancua na Ba.uoiUhiH CMcr .Vl'405()3 840 000 0(10 000 001 b "MMiDKCoaMK". i 
MocKBa 1MPI-: RL MM Kop cmci 010350441 1 b OST-WBST HAN[)HLSBANK A(] Frankfurt am Mam OWHBDEFF 

Psu.iCBhic iapM(t)hi .io.I/Kum r>i>rii> > ii.iaHL*ni.i: 

A.iH (|)mMHCCKii\ n lopiuiiMccKMX -inn i!i PtK'CMn ii cipan LIU : iu).i> Haic;u> ii.iaiOKa -OMUL HHIl 7730036073 
p c 405038 I ()3(M){M)2()()(KK)1 b "M\iii )KCoa)iK". i Nh>CKBa 
BHK 044525788. Kopp. cmci 30 1 0 1 8 1 04()(K)00()()0^88 
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